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@  Self  extinguishing  polyolefinic  compositions. 

Polymeric  compositions  possessing  an  improved  resist- 
ance  to  combustion,  said  compositions  consisting  of  an  ole- 
fine  and,  for  every  100  parts  by  weight  of  total  composition: 

(1) 1-5  parts  of  red  phosphorus: 
(2)  0-10  parts  of  a  compound  that  by  thermal  decomposi- 

tion  will  mainly free  ammonia; 
(3)  0.3-2  parts  of  a  promoter  of  free  radicals. 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   p o l y o l e f i n i c   c o m p o s i -  

t i o n s   d i s p l a y i n g   an  i m p r o v e d   r e s i s t a n c e   to  c o m b u s t i o n .  

From  the  P r i o r   Art  t h e r e   are  known  v a r i o u s   m e t h o d s  

f o r   i m p r o v i n g   the   a n t i - i g n i t i o n   p r o p e r t i e s   of  o l e f i n i c  

p o l y m e r s .   One  of  t h e s e ,   d e s c r i b e d   in  German  P a t e n t   A p p .  



N°  2 . 2 2 5 . 3 2 3 ,   c o n s i s t s   in  a d d i n g   to  the  p o l y m e r   up  t c  

30%  by  w e i g h t   on  the  t o t a l   w e i g h t   of  a  c o m b i n a t i o n   o f  

red   p h o s p h o r u s   a n d  m e l a m i n e .   A c c o r d i n g . t o   such  a  m e t h o d  

a p p r e c i a b l e   r e s u l t s   are  a c h i e v e d   on ly   by  a d d i n g   c o n s i d e  

r a b l e   q u a n t i t i e s   of  the   two  compounds ,   more  p a r t i c u l a r -  

l y   g r e a t e r   t h a n   5%  by  w e i g h t   as  f a r   as  the  red  p h o s p h o  

rus   i s   c o n c e r n e d .  

I t   has   now  been  found   by  the  A p p l i c a n t   t h a t   i t   i s  

p o s s i b l e   to  o b t a i n   o l e f i n i c   p o l y m e r   c o m p o s i t i o n s   e n d o w e d  

w i t h   an  i m p r o v e d   c o m b u s t i o n   r e s i s t a n c e   by  means  of  a  l o w  

a d d i t i o n   of  a n t i - f l a m e   a g e n t s ,   by  u s i n g   a  complex   a n t i - -  

i g n i t i o n   compound  c o n s i s t i n g ,   in  the  p o n d e r a l   p e r c e n t a g e s  

on  the   p o l y m e r i c   c o m p o s i t i o n   h e r e u n d e r   i n d i c a t e d ,   the   f o l  

l o w i n g   s u b s t a n c e s :  

1)  f rom  1  to  5%  by  w e i g h t   of  red   p h o s p h o r u s ,  

2)  f rom  0  to  10%  by  w e i g h t   of  a  s u b s t a n c e   c a p a b l e   of  f r e e  

ing   m a i n l y   ammonia  by  t h e r m a l   d e c o m p o s i t i o n ,  

3)  f rom  0.3  to  2%  b.w.  of  a  p r o m o t e r   of  f r e e   r a d i c a l s .  

Thus ,   o b j e c t   of  t h i s   i n v e n t i o n   are   c o m p o s i t i o n s   b a s e d  

on  o l e f i n i c   p o l y m e r s   c o n t a i n i n g   the  above  i n d i c a t e d   p r o -  

d u c t s   in   the  above  e s t a b l i s h e d   q u a n t i t i e s .  

As  s u b s t a n c e s   c a p a b l e   of  f r e e i n g  a m m o n i a   by  t h e r m a l   d e  



c o m p o s i t i o n ,   are   s u i t e d   a l l   t h o s e   compounds ,   b o t h   o r g a n i  

c a l   as  w e l l   as  i n o r g a n i c a l ,   t h a t   are  c a p a b l e   of  d e c o m p o -  

s i n g   in  t h a t   way  at  a  t e m p e r a t u r e   not   l o w e r   t h a n   t h e  

p r o c e s s i n g   t e m p e r a t u r e   of  the  o l e f i n i c   p o l y m e r ,   b o t h   d u -  

r i n g   the  p r e p a r a t i o n   of  the   c o m p o s i t i o n s   as  w e l l   as  i n  

the   p r e p a r a t i o n   of  p o s s i b l e   m a n u f a c t u r e d   a r t i c l e s   s t a r -  

t i n g   from  such  c o m p o s i t i o n s   ( e . g . :   e x t r u s i o n ,   d i e - c a s t i n g ,  

e t c . ) .   At  any  r a t e ,   t h o s e   compounds   must  have  a  t h e r m a l  

s t a b i l i t y   t h a t   be  s u f f i c i e n t   f o r   o v e r c o m i n g   u n d a m a g e d , a t  

l e a s t   in  p a r t   on  the  q u a n t i t y   i n i t i a l l y   p r e s e n t   in  t h e  c o r n  

p o s i t i o n ,   the   v a r i o u s   s t a g e s   of  h e a t   t r e a t m e n t   or  t r a n s -  

f o r m a t i o n   u n d e r   h e a t   of  the   p o l y m e r   i t s e l f .  

Example s   of  u s a b l e   compounds   a r e ,   f o r   i n s t a n c e ,   o r -  

g a n i c a l   and  i n o r g a n i c a l   ammonium  s a l t s   such  as  c h l o r i d e ,  

p h o s p h a t e s ,   ammonium  s u l p h o n a t e s ,   as  w e l l   as  the  a m i n o -  

- t r i a z i n e s   ( m e l a m i n e ,   a c e t o g u a n a m i n e ,   b e n z o g u a n a m i n e ,   am- 

m e l i n e ,   a m m e l i d e )   and  o t h e r   o r g a n i c a l   n i t r o g e n o u s   c o m -  

pounds   such  as  u r e a   and  i t s   d e r i v a t i v e s ,   t h i o u r e a   and  i t s  

d e r i v a t i v e s ,   d i c y a n d i a m i d e .   Amongst  t h e s e   compounds   n r e  

f e r r e d   ones  a re   the  ammonium  p o l y p h o s p h a t e s   wh ich   f a l l   u n  

de r   the  g e n e r a l   f o r m u l a   (NH4)n+2pnO3n+1  w h e r e i n   n  i s   a n  



i n t e g e r   e q u a l   to  at  l e a s t   2 .  

The  c o m p o s i t i o n   of  p o l y p h o s p h a t e s  o f   the  above  g e n e  

r a l   f o r m u l a ,   but   w h e r e  n   i s   a  number   g r e a t e r   t han   20,  i s  

p r a c t i c a l l y   the   c o m p o s i t i o n   t h a t   c o r r e s p o n d s   to  the  fcer  

mula   of  the   m e t a p h o s p h a t e s   (NH4PO3)n .  

Example   of  such  p o l y p h o s p h a t e s   a r e :   " E x o l i t   2 6 3 "  

( p r o d u c e d   and  m a r k e t e d   b y  B e n c k i s e r   K n a p s a c k   G . m . b . H . ,  

Germany)   h a v i n g   the  c o m p o s i t i o n   (NH4PO3)n  w h e r e i n  n   i s  

g r e a t e r   t h a n   50,  and  " P h o s - C h e k   P / 3 0 "   ( p r o d u c e d   and  s o l d  

by  M o n s a n t o   C h e m i c a l   Co.)   of  an  a n a l o g o u s   c o m p o s i t i o n .  

O t h e r   u s a b l e   p h o s p h a t e s   are   t h o s e   d e r i v e d   f rom  a m i n e s  

such   as  f o r   i n s t a n c e   d i m e t h y l a m m o n i u m   s u l p h a t e   or  d i e t h y l  

ammonium  s u l p h a t e ,   e t h y l e n d i a m i n e   p h o s p h a t e ,   o r t h o -   o r  

p y r o p h o s p h a t e   of  m e l a m i n e .  

Amongst   the   f r e e   r a d i c a l   p r o m o t i n g   compounds   t h e r e  

may  be  c o n s i d e r e d   a l l   t h o s e   which   have  a  t h e r m a l   s t a b i l i t y  

s u f f i c i e n t   f o r   o v e r c o m i n g ,   w i t h o u t   d e c o m p o s i t i o n ,   or  o n l y  

p a r t i a l l y   d e c o m p o s i n g   t h e m s e l v e s ,   the   t r a n s f o r m a t i o n   o p e -  

r a t i o n s   u n d e r   h e a t   of  the   p o l y m e r ,   so  t h a t   in   the  e n d p r o -  

d u c t   or  in   the  m a n u f a c t u r e d   a r t i c l e ,   s a i d   compounds   be  

p r e s e n t   in   q u a n t i t i e s   c o m p r i s e d   b e t w e e n   0.3%  and  2%  by  w. 

Example   of  u s a b l e   p r o m o t e r s   are   f o r   i n s t a n c e :   3 , 4 - d i m e t h y l -  



- 3 , 4 - d i p h e n y l h e x a n e   and  2 , 3 - d i m e t h y l - 2 , 3 - d i p h e n y l b u t a n e ,  

m a r k e t e d   as  "INTEROX  CC  DFH"  and  INTEROX  CC  DFB"  ( p r o d .  

by  P e r o x i d - C h e m i e   GmbH). 

P r e f e r r e d   c o m p o s i t i o n s   c o n s i s t   of  1%-2%  of  red  p h o s p h o -  

r u s ,   from  1%  to  5%  of  the  ammonia  s u p p l y i n g   c o m p o u n d  a n d  

from  0.3%  to  1%  of  f r e e   r a d i c a l   p r o m o t e r .  

Wh  en  the  ammonia  s u p p l y i n g   compound  is   h o w e v e r   a b s e n t ,  

the   p r e f e r r e d   c o m p o s i t i o n s   w i l l   c o n s i s t   of  from  3%  to  5% 

of  red  p h o s p h o r u s   and  from  0.5%  to  1%  of  f r e e   r a d i c a l  p r o  

m o t e r .  

The  c o m p o s i t i o n s   of  the   p r e s e n t   i n v e n t i o n   o f f e r   t h e  

d o u b l e   a d v a n t a g e   of  a  low  l e v e l   of  c o n c e n t r a t i o n   of  t o t a l  

a d d i t i v e s ,   a l t h o u g h   s t i l l   f a l l i n g   w i t h i n   c l a s s i f i c a t i o n   V2, 

as  f a r   as  s e l f - e s t i n g u i s h i n g   p r o p e r t i e s   are  c o n c e r n e d ,   a n d  

a  low  c o n t e n t   in  red  p h o s p h o r u s ,   which   is   n o t o r i o u s l y   n o -  

x i o u s   in  as  f a r   as  i t   may  g i v e   p l a c e ,   in  the  p r e s e n c e   o f  

h u m i d i t y ,   to  p o i s o n o u s   p h o s p h o r a t e d   h y d r o g e n .  

The  o l e f i n i c   p o l y m e r s   to  which   r e f e r   the  c o m p o s i t i o n s  

of  the  p r e s e n t   i n v e n t i o n ,   are   in  p a r t i c u l a r :   p o l y e t h y l e n e ,  

p o l y p r o p y l e n e   p r e v a i l i n g l y   c o n s i s t i n g   of  i s o t a c t i c   m a c r o -  

m o l e c u l e s ,   the  s t a t i c   or  b l o c k - c o p o l y m e r s   of  e t h y l e n e - p r o  

p y l e n e .  



The  s e l f - e s t i n g u i s h i n g   c o m p o s i t i o n s   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   may  be  o b t a i n e d   a c c o r d i n g   to  m e t h o d s   o f  

the   P r i o r   A r t :   f o r   i n s t a n c e ,   the   p o l y m e r   and  the  a n t i -  

- f l a m e   a d d i t i v e s   a re   mixed  t o g e t h e r   in   a  B a n b u r y - t y p e   o r  

B r a b e n d e r - t y p e   m i x e r ,   at  the  p l a t i f i c a t i o n   t e m p e r a t u r e  o f  

t he   p o l y m e r .   The  t h u s   o b t a i n e d   mix  i s   t h e n   e x t r u d e d   t h r o u g h  

a  DOLCI- type   e x t r u d e r   ( s c r e w   d i a m e t e r   =  20  mm;  l e n g t h / d i a m .  

r a t i o   of  s c r e w  =   23;  r e v o l v i n g   speed   of  s c r e w  =   20  rpm)  a t  

t he   t e m p e r a t u r e   most   s u i t e d   f o r   o b t a i n i n g   a  g r a n u l a t e d  p r o  

d u c t ,   s a i d   t e m p e r a t u r e   v a r y i n g   from  p o l y m e r   to  p o l y m e r .  

For   d e t e r m i n i n g   the   s e l f - e s t i n g u i s h i n g   p r o p e r t i e s   o f  

the   p o l y m e r i c   c o m p o s i t i o n s   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n ,  

in   g e n e r a l   one  o p e r a t e s   in   the  f o l l o w i n g   w a y :  

Wi th   the  g r a n u l a t e d   p r o d u c t ,   by  means  of  d i e - c a s t i n g ,   t h e r e  

a re   p r e p a r e d   s h e e t s   1.6  mm  t h i c k .   On  the  s h e e t s   t h u s   p r e -  

p a r e d ,   the   l e v e l   of  ' s e l f - e x t i n c t i o n "   i s   d e t e r m i n e d   by  a p -  

p l i c a t i o n   of  UL-94  S t a n d a r d s   ( i s s u e d   by  " U n d e r w r i t e r s   L a -  

b o r a t o r i e s "  -   USA)  which   s u p p l y   an  e v a l u a t i o n   o f  t h e   d e g r e e  

of  ' s e l f - e x t i n c t i o n '   of  the  p l a s t i c   m a t e r i a l s .  

The  UL-94  S t a n d a r d s   f o r e s e e   v a r i o u s   d i f f e r e n t ,   m o r e  

or  l e s s   s t r i c t e s t   c o n d i t i o n s ,   and  a l l o w   to  c l a s s i f y   t h e  

sample   or  s p e c i m e n   at  v a r i o u s   l e v e l s   of  ' s e l f - e x t i n c t i o n ' .  



Ia   the  t e s t s   r e p o r t e d   on  T a p l e   I,  t h e r e   has  been  a d o p t e d  

the   method  of  the   " V e r t i o a l   B u r n i n g  T e s t "   which  a l l o w s   t o  

c l a s s i f y   the  t e s t   m a t e r i a l   at  d e c r e a s i n g   l e v e l s :   V-J ,   V-1  

and  V - 2 .  

The  t e s t - p i e c e   or  o p e c i m e n ,   h e l d   in  a  v e r t i c a l   p o s i  

t i o n   by  a  s u i t a b l e   s u p p o r t ,   i s   p r imed   or  i g n i t e d   w i t h  a  

f l a m e   at  i t s   l o w e r   end,  making  two  a t t e m p t s   of  i g n i t i o n ,  

each   f o r   a  d u r a t i o n   of  10  s e c o n d s .   The  t h r e e   ' s e l f - e x t i n c  

t i o n "   l e v e l s   i n d i c a t e d   above  may  be  t h u s   b r i e f l y   d e f i n e d :  

V-0  None  of  the  s p e c i m e n   b u r n s   f o r   more  t h a n   10  s e c o n d s  

a f t e r   each  a p p l i c a t i o n   of  the  f l a m e ,   nor   d r o p s   b u r n i n g  

p a r t i c l e s .   M o r e o v e r ,   the  t o t a l   c o m b u s t i o n   t ime  d o e s  

not  e x c e e d   50  s e c o n d s   f o r   the  10  a t t e m p t s   c a r r i e d  o u t  

on  the  g r o u p   of  5  t e s t p i e c e s .  

V-1  Here  are  a d m i t t e d   c o m b u s t i o n   t i m e s   up  to  30  s e c o n d  p e r  

s i n g l e   t e s t p i e c e   and  up  to  250  s e c o n d s   f o r   1 0  a t t e m p t s  

c a r r i e d   out  on  a  g r o u p   of  5  t e s t p i e c e s .   Also   at  t h i s  

l e v e l   no  t e s t p i e c e   s h o u l d   drop  b u r n i n g   p a r t i c l e s .  

V-2  The  a d m i t t e d   c o m b u s t i o n   t i m e s   are  the  same  as  t h o s e  

of  l e v e l   V - l ,   but   t h e r e   i s   a d m i t t e d   the  d r o p p i n g   o f  

b u r n i n g   p a r t i c l e s .  



The  e x a m p l e s   r e p o r t e d   by  T a b l e   I ,   which   a re   j u s t   i l  

l u s t r a t i v e   and  in  no  way  l i m i t i n g   of  the  i n v e n t i v e   i d e a  

of  the   i n v e n t i o n ,   show  the  p e r c e n t a g e s   and  the  t ype   o f  

a d d i t i v e s   in   p o l y p r o p y l e n e - b a s e d   c o m p o s i t i o n s   w i t h   a  

m e l t   i n d e x   3 . 5 - 5   g /10   m i n . ,   and  m o r e o v e r   i n d i c a t e   t h e  

c l a s s i f i c a t i o n   of  the   c o m p o s i t i o n s   a c c o r d i n g   the  p r e v i o u s  

l y   m e n t i o n e d   s t a n d a r d s   f o r   t e s t p i e c e s   1.6  mm  t h i c k ,   a n d  

the   c o m b u s t i o n   t ime  t o t a l i z e d   in  the  10  i g n i t i o n s   f o r e -  

s e e n   f o r   each   g roup   of  5  t e s t p i e c e s .  

For   e v a l u a t i n g   the  v a l u e s   of  such  a  d u r a t i o n ,   as  r e p o r t e d  

on  the   T a b l e   I ,   i t   must  be  t a k e n   i n t o   c o n s i d e r a t i o n   t h a t ,  

a c c o r d i n g   to  UL-94  S t a n d a r d s ,   a  c l a s s i f i c a t i o n   of  the  ma-  

t e r i a l s   u n d e r   t e s t s   V-2  r e q u i r e s   a  c u m b u s t i o n   d u r a t i o n   n o t  

e x c e e d i n g   250  s e c o n d s .  

( t a b l e   I  on  n e x t   p a g e )  





1.  S e l f - e s t i n g u i s h i n g   p o l y m e r i c   c o m p o s i t i o n s   c o n s i s t i n g  

of  an  o l e f i n i c   p o l y m e r   and,  on  the   t o t a l   w e i g h t   o f  

the  c o m p o s i t i o n ,   f rom  1%  to  5%  of  red   p h o s p h o r u s ,  

from  0%  to  10%  of  a  s u b s t a n c e   c a p a b l e   of  m a i n l y f r e e  

ing   ammonia  by  t h e r m a l   d e c o m p o s i t i o n ,   and  f rom  0 . 3 %  

to  2%  of  a  p r o m o t e r   of  f r e e   r a d i c a l s .  

2.  C o m p o s i t i o n s a c c o r d i n g   to  cmaim  1,  c h a r a c t e r i z e d   i n  

t h a t   i t   c o n s i s t s   of  f rom  1  to  3%  of  red   p h o p s h o r n s ,  

of  from  1%  to  5%  of  a  s u b s t a n c e   c a p a b l e   of  f r e e i n g  

m a i n l y   ammonia  by  t h e r m a l   d e c o m p o s i t i o n ,   and  o f  f r o m  

0.3%  to  1%  of  a  p r o m o t e r   of  f r e e   r a d i c a l s .  

3.  C o m p o s i t i o n s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   t h e y   c o n s i s t   of  f rom  3%  to  5%  of  red  p h o s p h o r u s  

and  of  f rom  0.5%  to  1%  of  a  p r o m o t e r   of  f r e e   r a d i c a l s .  
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